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APPLLED SCLENCES 


NATION'S FIRST LARGE, HIGH-FLUX REACTOR UNVEILED 

Hong Kong TA KUNG PAO in China 12 Feb 81 p 1 

[Photograph captions} 

[Text] The first large, high-flux nuclear reactor designed and built by the Chinese 
themselves was recently completed in southwestern China and went into high power 


operation. The construction of thie reactor demonstrates that China now has the 
ability to independently design and build nuclear power stations. 





Workers in the main control room monitor the operation of the reactor. 








Technicians engaged in preparatory work. 


cso: 4008 








APPLIED SCIENCES 


HIGH=PRECISION REMOTE SENSING RESEARCH DESCRIBED 
Shanghai DIANZI JISHU in Chinese No 9, 1980 pp 1-6 


[Article by Su Jiexuan [5685 2638 6513]: "“High-Precision Remote Sensing 
Research" |] 


(Text) There are cases when it ‘s required to measure certain parameters of 
moving bodies, for example the deformation of turbine blades rotating at high 
speed, changes in the properties of various components of a new motor vehicle 
during testing, changes in tire pressure and temperature at various points 
during simulated highway testing, and the like. During the measurement, there 
are certain difficulties in directly extracting a signal which reflects the 
changes in the relevant parameters. Sometimes the signal can of course be 
directly led out by using a slip ring, but at present there are still some 
difficulties in producing high-quality slip rings. In addition, if the object 
on which measurements are being taken is too far from the control center, a 
long-distance lead wire is both inconvenient and sometimes is impossible. 
Accordingly, it is especially necessary to develop high-precision, small-size, 
lightweight radio transmitters to solve the difficulties described above in 
practice. 


During its investigation of the motion characteristics of automobile tires, a 
certain organization in Beijing requested that we help it solve problems of 
measuring the internal pressure (0-10 kg/cm’) of tires rotating at high speed 
on a test machine. They requested that the remote sensing accuracy be to 

1 to 2 decimal places, that the device operate continuously for 4 hours, and 
that it be designed around the BPR-2 pressure sensor. 


1. Problem Approach 


In the past, the amplitude modulation [AM] and frequency modulation [FM] 
approaches were frequently adopted in remote sensing equipment, and in recent 
years the AM-FM method has been used both in this country and abroad, but the 
accuracy of these methods is not high. The reason that the precision of AM 
type remote sensing equipment is not high is that when a wave amplitude modu- 
lated in proportion to the parameters being measured propagates in space, it 
may be affected by spatial state changes; various interference sources that 
may be present may also distort the amplitude-modulated signal. The equipment 
in question uses an on-site DC electric motor with large capacity controlled 
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by an SCR and other electrical equipment. Because of this poor environment, 
interference is a major problem and this method cannot assure high precision. 
Although the FM method can increase noise immunity, because the frequency- 
modulating components are highly nonlinear, and the linearity of a simple de- 
tector circuit is also not high, the precision of an FM type of remote sensing 
equipment can scarcely reach 5 percent, 


On the basis of the above analysis, in order to further improve precision we 
need to find a new approach. The new approach which we devised was to convert 
changes in the parameters being measured into changes in pulse duration and 

then use these pulses to control a high-frequency oscillator which transmits 
them. The receiver restores the pulses and in addition converts the pulse dura- 
tion ch nges into changes in an output voltage level, ultimately accomplishing 
the task of remote measurement of the relevant parameters. But during our re- 
search we found that if we only converted changes in the measured parameter into 
a change in pulse length, the receiver apparatus would be rather complex. If 

we can maintain the pulse rate constant so that the changes in the measured 
parameter become changes in the pulse duty factor, the receiver can be much 
simpler, because changes in the pulse duty factor reflect changes in an average 
value, and designing a circuit which reflects changes in an average value is 
very simple. At the same time, this method makes it possible for the equipment 
to have excellent noise immunity. On the basis of this conception, we converted 
the measured parameter into an electrical voltage, then had a comparator compare 
it with a fixed frequency sawtooth wave, obtaining a pulse output in which the 
pulse duty factor was proportional to the measured parameter; this was used to 
control the emissions of a fixed-frequency high frequency carrier. When the 
receiver receives this kind of electromagnetic wave, it converts it to a voltage 
output proportional to the measured parameter. This method is called Pulse 
Length Modulation (PLM). After more than a year's research and testing, we 
finally developed a high-precision, noise-immune remote sensing device. A block 
diagram and a circuit diagram are given in Figures 1 and 2. 


2. Operating Principles 


It can be seen from Figures 1 and 2 that after the measured signal is amplified, 
it is compared with a stable frequency sawtooth wave in comparator 2, which out- 
puts pulses whose duty factor is proportional to the measured parameter. These 
pulses control transmission of a high-frequency wave via switching transistor 
BG3: when comparator 2 outputs a high voltage level, emission ceases, and in the 
reverse case emission proceeds. As a result, ewission and interruption of the 
carrier wave correspond to the states of comparator 2 and thus to the input 
parameter that is being measured. A superheterodyne receiver receives this 
intermittent signal, and after detection obtains a square wave in which the 

duty factor corresponds to the output of comparator 2. A discriminator yields 

a constant-stable-amplitude square wave corresponding to the output state point 
of discriminator 2, and this signal controls switching transistor BG9 of the 
demodulator. When the discriminator output is a high voltage level, switching 
transistor BG9 is on and transistor BG10's emitter passes a constant current 
equal to Ey/Ry3. When the discriminator output is a low voltage level, switch- 
ing transistor BC9 is off, and the emitter of transistor BG10 passes zero current. 
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Figure l., 
Key 
l. Integrator 10. Amplifier 
2. Comparator 1 ll. Comparator 2 
3. Monostable multivibrator 12. Switch 
4. Crystal oscillator 13. Transmitter stage 
5. Off 14. Superheterodyne receiver 
6. On 15. Discriminator 
7. Measured parameter 16. Demodulator 
9. Mo2asuring bridge circuit 17. Output stage 


After filtering, a direct current voltage proportional to the measured para 
meter is obtained across Rug. The output stage produces a 0-100 mV DC poten- 
tial corresponding to a gas pressure variation between 1 and 10 kg/cm*. This 
effects remote sensing of the parameter to be measured, the pressure. I[t can 
be proved that the following excellent linear relationship holds between the 


received output u,, and the measured pressure P: 








Ew - “pe + VY ces? Ty Rae aBk) P (1) 
Us. © —,. = —- 
Ry 3 E(* Ty + x) Ro7 
Rs 


where E,, is the fixed voltage of voltage stabilizer DW;; Vie is the voltage 
drop at the B-E junction of transistor BG10: Voeg is the saturation voltage 
drop across transistor BC9; Tt, is the quasistable state duration of the mono- 
stable multivibrator; ty is the integral time constant (=R9C;); a is the ratio 
of the unbalanced voltage across the measurement bridge circuit to the pressure 
being measured; and $8 and k,; are the gains of the amplifier and output stage. 
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Figure 2. 
Key: 
l Integrator 6. Comparator 2 
2. Comparator 1 7. High-frequency amplifier 
3. Monostable multivibrator 8. Mixer 
4. Measuring bridge 9. Medium-frequency amplifier 
5. Amplifier 10. Main oscillator 


3. Several of the Principle Factors Affecting the Precision of the Apparatus 


Because the sawtooth wave generator is composed of a relatively ideal integra- 
tor, comparator | and a monostable multivibrator, the linearity of the sawtooth 
wave is excellent, and the linearity of the device as a whole is also very 
good. Accordingly, the precision of the device is determined by the frequency 









stability of the sawtooth wave, its rise speed, the stability of the ratio 
between the amplifier output voltage and the measured parameter (i.e. the 
atability of the relationship between the measured parameter and the pulse 
duty factor), the temperature stability and the quality of the noise immunity. 


Because the transmitter is installed on an axle rotating at high speed, it cannot 
be directly fed by a stable power supply, which indeed is not permissible on-site, 
so that a battery must be used. Although a small, light, S5-unit nickel cadmium 
cell power supply with excellent qualities (each unit 1.25 volts, permissible 
continuous discharge current 22.5 mA, 10 hours continuous operation, stop volt- 
age 1 V, weight 13 grams) is used, and in addition everything is done to assure 
low Losses in the circuit, in continuous operation lasting more than 4 hours 

the power supply voltage will inevitably change. When designing the circuit we 
were aware of the effects on accuracy of the unit resulting from power supply 
voltage changes, and accordingly we devised a method of avoiding the effect. 


Below we discuss several problems which affect the characteristics of the 
device. 


A. Stability of the sawtooth wave frequency. 


The constant frequency sawtooth wave generator circuit is shown in Figure 3. 
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Figure 3. 
Key: 1. Integrator 2. Comparator l 3. Monostable multivibrutor 


if initially the integrator output is zero, under the influence of I» comparator 
lL will produce a low output at B, and a high level output at C. When capacitor 
C4 finishes charging, the voltage at point D will be zero, and that at E will be 
low. Switching transistor BGl will be open. Then, when the integrator begins 

to integrate, I, will gradually increase. When 11, |e]I> » i.e. when |ua/Re | 2 
'@c/Rs|, the comparator will change state, B will go high, transistor BG2 will 

be saturated, a negative pulse will appear at D, and the monostable multivibra- 
tor will fire, the voltage will be high at E, switching transistor BGl will turn 
on, integrating capacitor C; will discharge, and during the time t, when the 
monostable vibrator is in the quasistabie state the electrical charge stored in 
integrating capacitor C,; will rapidly be fully discharged and the integrator out- 
put will be zero. After a time much shorter than T,, comparator 1 will return 
to its initial state, the voltage at B will be low, the voltage at C will be high, 























and capacitor C, will charge, preparing for the next tiring. When the quasist- 
able state of the multivibrator ends, switching transistor BG] will turn off, 
integration will begin, and the process described above will be repeated. 
Accordingly the output ua of the integrator will be a series of sawtooth waves. 
The waveforms at points A, B, C, D and E of Figure 3 are shown in Figure 4, 














Figure 4, 


It is clear from the foregoing analysis that when the gain of the amplifier 
consisting of the integrator and comparator 1 is great enough, the relationships 
given below can be used to determine the frequency of the sawtooth wave. 


Because: 


l . e S 
u, (te) ay * aoe Edt = = t; (2) 
) s 4 
whe re E. is the integrator input voltage and the reference voltage for compara- 
tor 1 and Ty is the integrator time constant (=R»9C)),. 


When t = T', uy (1") = E SRe/Rs, comparator 1 reverses state, and integration con- 
cludes, so that 


E Re Re 
= * « ( = «a- ' 
T. T Re Ee. T Re Ty (3) 
and accordingly the sawtooth wave period is 
Re 
> = a | + - _ + : 4 
1 I Ty Re Ty Ty (4) 


When the battery voltage changes, although there may be a clange in E,, it is 

evident from equation (3) that T' is independent of E,, and thus of the power 

supply voltage; this is because the integrator input voltage and the reference 
voltage of comparator 1 are both taken from E,. ty, is the time which the 




















monostable multivibrator spends in the quasistable state: ty, @0.7R\y4Ce ®= 

357 microseconds. When the power supply voltage is changing, there may be 

very small changes in t,x, but because T' = RoC) * Re/Rse = 6.667 milliseconds, 
about 18 times as great as ty, the very small change in °, has an extremely 
insignificant effect on the period T. Accordingly we may consider the period 

T of the sawtooth wave to be relatively constant. The results have proven this 
point: when the power supply voltage drops from 6.25 V to 5.25 V, there is a 
change of only 0.14 percent in the period. 


B. Stability of the Relationship Between the Measured Parameter and the Pulse 
Duty Factor 


rhe relationship between the measured parameter and the pulse duty factor is as 
shown in Figure 5, 














Ew 
» Re \// 
Dak 
Figure 5. 
Key: 1. Amplifier 2. Ce parator 2 
When the ait pressure P is equal to zero, the circuit is at Ugr = Ugrg, u' = 


BucrQ = U 0° and during the period of time t, when the monostable multi- 
vibrator sot 2ches to integrator output u,(t) = Rogu'sr0/PR27, the output of 
comparator 2 is low, switching transistor BTS is off, and there is transmission. 
During the rest of the time (T~ty) because the output of comparator 2 is high, 
switching transistor BGS is short circuited and emission stops. Here, the duty 
factor is determined by whether or not there is transmission during the fixed 
time period T, and accordingly the pulse duty factor during this period is 
to/T, when the air pressure rises from zero to P), P2, P3..-, Ug, rises from 
UsrQ £O Uc)» Ugr2» Ugr3 +++» and u'oy 
The emission time increases from tg to ti» i t oe “Accordingly the duty 
factor increases from tg/T, t,;/T, t9/T, t3/T.. ; “The relationship can be 
clearly seen in Figure 6. 


sr 


Because the sawtooth wave increases linearly, (t, - to) /T» (ts - T,)/T, 
(tz - to)/T... and (Ugr] - Ugrg)s (Ugr2 - UgrO)s (Ugr3 - Use ot a are ina 


linear fo lattenshée, and the relationship between the increase in the emission 
time and the increase in the measured parameter can be expressed as follows: 


is AUgry = aAP, then 





changes from Bu sr0? Bucr]> Bucr?» BUgr3---- 














Figure 6, 


Key: 1. Comparator 2 output 2. Transmission time 
TuR 
t = 5 BaP; (5) 
'gh26 


where 6 is the amplifier gain; and a is the conversion factor between the 
measurement bridge output voltage and the air pressure. 


When 6 and a are constant, the increase in the emission time and the increase 
in the measured gas pressure are in a linear relationship, so that the in- 
crease in the duty factor is in a linear relationship to the increase in the 
air pressure. The reason that we use the imbalance of the measuring bridge 
to make the emission time tp») larger than t, when the tire pressure is Po is 
in order to avoid the sorted of time t, and cause the relationship between 
AP and At to have excellent linearity throughout. This initial value can be 
manually set to zero at the receiver output stage so as to cancel it out. 


But it can be seen from equation (5) that when the measured parameter is un- 
changed, when E, changes, there will be a change in the emission time, and 
accordingly in the duty factor. Furthermore, because of the change in the 
battery voltage, if the measured perameter does not change, us, will change, 
which will aleo affect the duty factor. Below we discuss several aspects of 
its influence. 


(1) The effect of changes in E. if the power supply voltage is changing and 
Ugr does not change. For convenience of discussion, we assume that the mea- 
sured parameter starts increasing from zero, as does u,,, and that the saw- 
tovch wave is continuous, i.e., that tr = 0. In reality, the results will be 
the same no matter what starting point we use in the discussion. In this case, 
the emission time t corresponding to any tire pressure value P will show the 
following relationships: 
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Experience shows that when the apparatus has been operating continuously for 
4 hours, the power supply voltage EE, falle from 6.25 V to 5.95 V and the for- 
ward voltage drop at D, decreases from 0.617 V to 0,608 V, i.e., B, falle from 
1,617 V to 0,608 V, AE, = A9mV; if we substitute for E. and AE, in equation (8) 
we obtain 












a. 
t 617 
i.e. after 4 hours’ continuous operation, because the drop in the battery 

voltage causes a maximum change of 1.5 percent in the emission time correspond- 


ing to any measured parameter, the maximum increase in the duty factor is also 
1.5 percent. 





= 0.015; 





(2) The effect on the duty factor of a change in u,, resulting from a change 

in the power supply voltage if the rise rate of the sawtooth wave is constant 

and the measured parameter is unchanged. Roo and Ro; in Figure 5 are the strain 
plate resistances of the pressure transducer, with resistance values of 320 ohms. 
Rie and Ryg are external resistors with values of 3 kilohms. We can see from 
the diagram that 


AR . 
“er ” Roo + Ro) Fer! (9) 


where AR is the change in the strain plate resistance corresponding to any change 
in pressure; and £,,. is the bridge power supply voltage. The emission time cor- 
responding to any air pressure is 


a 
a 4R 
eS ef we ’ 
“Eee 
7 - a. (12) 
E. is supplied through voltage regulator 2CW/7, .- 3.5 V. ¢ < 80 ohms; this 
voltage is also specially supplied by a group of cells (E> = 6.25 V). Tests 


confirm that after 4 hours of continuous operation, the battery voltage E>» 
drops from 6.25 V to 5.25 V, i.e., a drop of 0.3 V, 

















Accordingly, AE —y~ AEa; 


= 
er a> *F 
where r' // (Roo + Roy) // (Rpg * Rpg) = 70 ols, (Note: The symbol // indi- 
cates parallel connection), 


Ri>7 = 240 oma; 


i.e, ag. « ~2eh 


er y Vs 


if we substitute Ee and aes into equation (12) we obtain 


AT. 2k, 
t iN x 1.5 0,919, 


thus after 4 hours of continuous operation, the drop in E,, causes a decrease 
of 1.9 percent in emission time (and thus in the max imum change in the duty 
factor). 


(3) The effect of amplifier stability. The amplifier is a high-quality FC54J 
component, and the closed-loop amplification factor is set at only 50, so that 
the gain is rather stable. But when the battery voltage changes, its unbalanced 
output changes. Tests indicate that when the positive and negative potentials 
both change by 1 V, the amplifier output drift is 0.5 of the maximum output when 
Usgy is a maximum. This value affects the zero point, but to 4 relatively small 
degree. Moreover, when the direction of drift is the same as the direction of 
action of ug,, it has a certain compensating effect on the decrease in u,, 
resulting from the drop in For’ 


It is apparent that after the apparatus has operated continuously for several 
hours, and the battery voltage drops, so that E, falls, the drop results in an 
increase in the emission time, i.e. the duty factor; on the other hand, E,, drops 
in accordance with the battery voltage, and this drop results in a decrease in 
the emission time and hence the duty factor. The two changes exist at the same 
time and have opposite effects, so that if the battery voltage changes, the 
eftects of the factors which are decisive for the precision of the apparatus are 
greatly weakened, thus assuring that the apparatus will have relatively high 
precision. This point has also been proven experimentally. 


C. Temperature Stability 


Because the receiver is in a constant-temperature control room, and the trans- 
mitting equipment is on-site, the temperature primarily affects the transmitter. 
Here we will not discuss the intrinsic temperature drift of the pressure t rans- 
ducer itself, but will limit ourselves to the temperature stability of the 
tranemitter circuits. It can be seen from the diagram that the temperature 
effect on the transmitter stems primarily from drops in the reference voltage 

E. resulting from temperature changes. Temperature effects on the other sec- 
tfons are quite secondary. Because the reference voltage E, is obtained from 
the forward voltage diodes 2CP12, on the basis of the diode forward current 
formula 
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~ 1) =] a ; (13) 
ne 


where |. is the reverse saturation current, I. = Ig(Tp)e a(t “To, T ie the abso- 
lute temperature r degrees Kelvin; the handbooks sta e that at constant tempe~ 
rature (25°C), |! ‘3 microamperes; «4 0,13 deg” “lk; k is the Boltemann 
constant (1,38 x 1072! J/deg K); @q is the charge of the electron (1,602 x 10°!" 
coulombs); and ly is the forward current (in this circuit ly = 2.4 MA), 


We can rewrite formula (13) ae: 


ier LE nr aac 
Se ee 


Substituting the values given above into equation (14) we obtain 


wv. . . 


Approximately, for every 1 degree increase in comperature, AE. = -2.61 @aV, #0 
that 


At 
_* , “2:81 
E * Gi7 * 0-006. 


We can see from the above discussion of the effect of changes in E, on the pre- 
cision of our device that every | degree C change in the ambient temperature 
results in an additional error of 0.46 percent. If the ambient temperature 
change during 4 hours of »peration is 10°C, the error will be 4.6 percent, 
which will seriously affect accuracy. But we must bear in mind that if the 
change in E., and the change in E. are in the same direction, their effects 
will cancel each other out. If for E,, we use 3 series-connected diode for- 
ward power supplies of the same model as £; and with similar characteristics, 
and make their forward currents the same, then when the temperature changes, the 
two effects will cancel each other out and temperature stability will be 
preserved. 


On the basis of the considerations given above, R)7 should be taken as 820 ohms, 
and if Fo still changes by 9.3 V, then the decrease in E,, will produce a de- 
crease of 1.8 percent in the duty factor. This does not have much effect in 
compensating the increase in the duty factor resulting from a decrease in E,. 


D. The Excellent Noise Immunity of the Apparatus 
As discussed above, one of the main reasons why the precision of AM type remote 


sensing equipment is not high is that it is rather susceptible to interference, 
while the main reason that the precision of PM type apparatus is not high is the 
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nonlinearity of the frequency modulating components, The main point of the 
approach proposed here is to overcome the main shortcomings of these two methods, 
obtaining excellent Linearity and relatively strong noise immunity. The excel- 
lent linearity of thie method has already been discussed above, but why does it 
have excellent noise immunity’ The tranamitting section of the apparatus uses 
a 27 Mie crystal oscillator and the receiver uses a 27,464 Mie cryatal main 
oscillator with relatively stable frequency. The superheterodyne reception 
method is used, and provided that there is no self-oscillation, tuning over 

the entire frequency band will be rather narrow, assuring very good selectivity 
and providing sufficiently high gain. When the receiver is less than 10 meters 
away from the tranemitter, 4 square wave with a peak-to-peak figure of at least 
0.5 V can be obtained after detection. Since the measured parameter ia related 
only to tle pulee duty factor of transmission, and the last stage of the receiver 
is also related only to that factor and not to the pulse duration. The circuit 
between the detector and the discriminator is shown in Figure 7; the waveforms 
at pointe A, 8, © and D are as shown in Figure 8a, b, c and d, It can be seen 
that provided the interference signal amplitude after detection is less than 
0.25 V, it has no effect on our apparatus. Generally such a large noise-to- 
signal ratio is rather unlikely, because even if the amplitude of certain high 
frequency noise (about 27 MH) exceeds this value and causes the discriminator 
to operate incorrectly, because the demodulator output is reflected in an aver- 
age value of a sawtooth wave and an additional noise filter stage ia added in 
the buffer stage output, so that the pulse duty factor modulation method (PLM) 
can yield high noise immunity. 








a} % %) “ 


Figure 7. Figure PF. 





1. Detector 

2. Buffer stage 
3. [illegible] 
4. Discriminator 


Key: 


4. Data and Discussion 

A. Test Data 

Repeated tests and final acceptance testing yielded data which were basically 
in agreement with those in Table 1. The pressure was read out by 4 pressure 


tester, and the output was displayed on a PV-8 digital voltmeter. 


It can be seen from the results in Table 1 that our apparatus (including the 
pressure sensor) had a precision within | percent. 
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Table 1, 










































































(a) (2) Mh n (on/me) _ 
Hm! 0 i | 8 a ‘ 8 ° ’ . eo | 
(3) a cy (i) oe 
10:00 | 40,000 | 40.010 | 40.080 | 40.080 | 40,060 | 40,050 | 40,000 | 40,070 | 40,080) +0,00)| +0, 100 
0 =0,0) 40 OOP +0.018 +0008 | 40.099 40 040 40.050 40 008 +0.078 +0080 40 OO 
| :@ =~ 0.000 +0 010 40 080 +0000 +0 OM 40.000 +0060 +0.070 +0. ORO +0. 000 40.000 
18:00 | +0,000 | 40.010 | 40.080 | +0.030 | 40.030 40,060 | 40.000 | 40,008 | 40.070] 40,000) +0000 
14:00 | 40,001 | 40.013 | 40.08) | 40,081 | 40.061 | 40,081 | 40,061 | 40.07) | 40,081] 40.001) +0, 101 
Bh. Comparison with similar foreign products using batteries 
Table 2. Comparison With Foreign and Domestic Products of Similar Type With 
Battery Power Supply 
rs Oo . oo Cont inuous ‘ope- 
Noise ration before 
Product _—_——_—s—_—srsi pO Precision | Immunity battery change 
Apparatus described 
in this article PLM 1 percent Excel lent Over 4 hours 
Other domestic ™ Subject to 
products AM-FM <10 percent interference Unknown 
Bolimo [phonetic] Co. Subject to 
T-10 (Japan) FM <10 percent interference Unknown 
West Japan Trading Receiver Subject to 
Company TM-120 r™ linearity interference Unknown 
(1975 product) <2 percent; 
no data on 
overal | 
precision 
available 


oS 





a 


The apparatus was designed for remote sensing of parameters which change rela- 


tively slowly. 


ments must be made in some circuit parameters. 
relatively slowly, such as temperature and deformation, can be measured in a 


similar fashion. 


fo sense parameters which change more rapidly, suitable adjust- 


Other parameters which change 


if a synchronous electronic distributor is added to both the 


tranemitting and receiving apparatus, the apparatus can measure several para- 


meters simultaneously. 


In summary, use of the pulse length modulation method is an effective, high- 
precision, noise-immune method of remote sensing of certain parameters. 
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APPLIED SCIENCES 


BRIEFS 


REMOTE SENSING DEVICES--Shanghai, 11 Feb (XINHUA)--The Shanghai Institute of 
Technical Physics said this week it has developed a multi-spectrum scanner to 
probe for ore deposits and underground water. It has developed altogether six 
types of remote sensing devices to help scientists assess the properties, shape, 
size and degree of movement of objects not easily accessible, like rock strata. 
The institute has also developed infra-red theremomenters and other contactless 
type detectors for industry, agriculture, medicine and the fire service. (0W112341 
Beijing XINHUA in English 1205 GMT 11 Feb 81) 


VIDEO DISPLAY TERMINAL--Beijing, 16 Feb (XINHUA)--China is now producing a ver- 
satile video display terminal for use in industry, scientific research and educa- 
tion. Li Shicai, 36, of the signal analysis and processing laboratory of the 
acoustics institute under the Academy of Sciences, who led the team that developed 
the terminal, said this week that the VDT is the first of its kind ever made in 
China and its ability to display diagrams as well as character data makes it 
particularly useful in industrial design problems. One of its functions, now 
being further developed by the institute, is the display in diagramatic form of 
surface vibration on aircraft fuselages. The technology has been bought by a 
factory and the terminal is now in serial production. [Text] [Beijing XINHUA 
in English 0735 GMT 16 Feb 81] 


CHARACTER COMPUTER--Beijing, 15 Feb (Xinhua)--The Electronic Computer Technology 
Inst.tute in Beijing recently designed a new computerized Chinese character pro- 
cessing system, BCT-1. It consists of a Chinese character input keyboard, a 
miniature electronic computer, a computer screen, a typewriter and some software. 
It can handle about 5,000 frequently used Chinese characters and print about 10 
characters per second. The new system will provide an important means for the 
automation of Chinese press printing and scientific and technological information 
reference. [0W171115 Beijing Xinhua Domestic Service in Chinese 0010 GMT 15 Feb 81] 
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LIFE SCLENCES 


SOCIAL FORCES USED TO FIGHT MENTAL ILLNESS IN SHANGHAI 
Shanghai WEN HUI BAO in Chinese 5 Nov 80 p 2 


[Report by Shi Haigen [2457 3189 2704]: "Rely on Social Forces To Do a Good 
Job of Preventing and Treating Mental Lllness; Relapse Rate of Mental Patients 
in Nanshi Ward Greatly Decreased") 


[Text] Notable results have been obtained from mobilizing and relying on various 
social forces and from enthusiastically developing the prevention and treatment 
of mental illness by the leading group for the work in Nanshi Ward. The relapse 
rate of mental patients has dropped from 29.26 to 8.9 percent. 


To strengthen the administration of mental patients and to prevent them from 
endangering the social order, this ward established a leading group for the 
prevention and treatment of mental illness, in participation with comrades in 
charge of departments including those of public health, civil administration, 
public security, real estate, and collective services bureaus as well as the 
mental illness hospital in the ward. Neighborhoods established corresponding 
organs which coordinate with each other to perform well in this task. At 
present, the ward operates 17 work therapy groups end has caken in 233 mental 
patients. Section hospitals and 75 large and medium-size factories in the ward 
have launched the work of prevention and treatment of mental illness. An 
observation network has been established by 152 resident committees, so that 
patients can receive treatment nearby and be administered to on the spot; good 
results have been obtained. According to an analysis of 632 cases at 14 section 
hospitals, the relapse rate of mental patients dropped from 50.8 to 12.5 percent 
after the work of preventing and treating mental illness was popularly launched. 
The social disturbance rate of mental patients declined markedly. According to 
the statistics of 13 resident committees, it decreased from 3.3 to 1.2 percent 
and has had a definite effect in alleviating the suffering of patients and 
reducing concern among staff workers. 
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LIFE SCIENCES 


WORK THERAPY USED TO TREAT MENTAL ILLNESS IN BEIJING 
Beijing BELJING RIBAO in Chinese 6 Jan 81 p 2 


[Report by Qin Naijin [4440 6621 3160): "Mental Lllness Prevention and Treatment 
Clinic in Xuanwu Ward Establishes Work Therapy Station; Patients Organized To 
Participate in Production and Receive Treatment" | 


[Text] The Mental [Illness Prevention and Treatment Clinic in Xuznwu Ward has 
established a work therapy station for mental patients and has organized some of 
the less serious patients, outpatients, and those who are in their recovery 

period after hospital discharge to do productive work and receive treatment at 

the same time. This kind of work therapy not only lightens the burden of patients’ 
families but also contributes to social stability. 


In the past, mental patients living at home frequently roamed about in society, 
endangering their own safety and affecting social stability. In June 1978, the 
clinic established a work therapy station for mental patients under the support 
of the ward bureaus of public security and public health. This station combines 
work, recreation, and pharmaceutical treatment to create a good, normal working 
and living environment for patients, so they may feel the pleasure of work and 
joys of life. This helps their recovery of normal thinking and ability to work. 
Patients participating in work therapy labor for 6 hours a day. During rest 
periods they take part in recreation activities such as playing chess and cards 
and listening to radiobroadamsts. Patients usually are organized to watch one 
or two movies each month and to participate in outings in the spring and fall. 
Medical personnel also pay attention to their ideological work at all times and 
resolve problems once detected. After entering the station to receive work 
therapy, an absolute majority of these patients have been aboe to start and 
finish work on time, observe labor discipline, and consciously accept the 
administration of medical personnel. Up to the present, the illness of an 
absolute majority of the 46 patients receiving work therapy has clearly improved, 
and 14 of them have basically recovered. 
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PUBLICATIONS 


ANNUAL INDEX OF 'YUANZIHE WULI,' 1980 


Beijing YUANZIHE WULI [CHINESE JOURNAL OF NUCLEAR PHYSICS) in English Vol 2 
No 4, 1980 pp 390-392 


[Text } 
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Zhang Huan@ieo, Liu Zuhua 
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of Prompt Neutrons and the Distribution of 
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neous 1,9(1979) 

Zhang Huan@iao, Xu Jincheng, Wen Tong- 
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Determination of the Half-Lives of a@ 
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Chu Vungtai, Fan Guoying, Wu Zhongli, 
Feng Enpu, Liang Guorhao, Li Fawei, Jiao 
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Gamma-Ray Productions Cross 
from Interactions of 14.9 WeV Neutrons with 
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ANNUAL INDEX OF 'TIANWEN XUEBAO,' 1980 


Beijing |!IANWEN XUEBAO [ACTA ASTRONOMICA SINICA] in English Vol 21 No 4, 
1980 pp iii-iv 


[Text ] 


GALAXIES, QUASARS 


On the Transverse Motions of the Quasars «rrrreererr TUITITIIIIIIITirrirriiri irr irrtiti iti rt iit Li Qi-bio ¢ 6 ) 
Ao Opinion about Apparent Magnitude-Redshift Relation of QSS with Compact Radio Source rrr 

PTT Tittttii TTT TT e eeTT TTT Try Chang Fu-juo (10) 
Op the Role of loterstellar Gas io Spiral Grlanies ceccecsccccececcecerecseeseeneneeceteeteeeeewens Song Guo-xuan (195) 
Anvalvsis of the Mass Density and Oblateness of Disc Galanies ssccsccscceceeceecerceeeeeeeecenees Lin Ru-liang (199) 
The Statistics of Structure and Rotation of Dish Galamies co+cccccecercerceeececeeeeteeeeeteeeeeeeneoes Hu Fu-xing (207) 
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STARS 
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Statistics of Correlation Between the Velocity Separation of Double Peaks of Maser Source aud Associat- 

ed Variable's Period, and a Mass Loss from Variables «-+-++cescceceeeeeeceeeeeeeeeeeeeeeeees Fan Ying et al. (388) 


SOLAR PHYSICS 


Coronal Langmuir Turbulance and the Quasi-Stable Accelerating Sources -+++-++++++ Song Mu-tao et al. ( 26) 
The Dynamics of Solar Surges I] the Descending Stage of Sojar Surges «-+++++++++++++eee Xu Ao-ao et al. ( 31) 
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The Depth of Line Formation in a Magnetic Field :+-++esereesceeseeeeeeeeeeeeeeeneeeeeeeeeeeeereres Jigs Jieehal ( 36) 
The Relation between Solar Proton Events and Soiar Radio Metric Wave I-Type +++ Ai Guo-niang ( 40 ) 
Ap Aopalysis of the Data of the Solar Radio Observations at 3.2 and 10 em in the Purple Mountain . 

Observatory sisereereeseeeeeeeeeeeeees Group of Solar Rabio Observations, Purple Mountaiu Observatory ( 48 ) 
The Theory of Force-free Magnetic Fields for Unipolar Sunspots and the Energy of Solar Flares + 
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A Model of Radiation for Solar Radio SVC srrrcesscrceereeeeseceeeeeeeeeees seenenees somes Zhao Rea-yang et al. (271) 
The Nonlinear Scattering Mechanism of the Spectrum of the Type IV Solar Decimetric Radio Bursts 
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The 8 mm Wavelength Solar Radio Telescope of Purple Wountain Observatory «ssrreresscreeeeeeereeeeeenees 
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Syochronous Variation of the Fluxes of Distant Typy I Sources and Connection Between the Different 
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A Quasi-Ca Distribution for the Regioos of Flare Activity «+++ See eeeeeenenneeeenees +» Cao Tian-jun et al. (353) 


PLANETS 
The Rotaion Period of Planets and “the Eormation Time" «++ sees eenenneneeenenseneens Zhang Miog-chang (19) 


CELESTIAL MECHANICS 


New Exact Method for Hill’s Equation ss:s+sssssssesssssssssesenssessscensnesencseseaeeeseneensenges Dong Miog-de ( 57) 
Summation and Round-off Erccore++++++++ssecceseeeeeceeeee seeeeeee seen eeneenes Cor ccccccccccceeecoss eeccece Ding Hua et al. (63> 
A Letter Prom Author Number of Lunar Eclipses During a Calengar Year «-+++++++++++++eseees Liu Bao-lia ( 64.) 
A Method for Improving Artificial Satellite’s Orbit wite Sparse Observations:>+++++-++++++++++++ Xu Pin-xin ( 95) 
Further Analysis about the Regions of Motion of General Three-body Problem «+-++++- Sun Yi-sui et al. (103) 
Numerical Simulation of Three-dimensional Gravitation System of Colliding Megses--+-+++ceseserreceeereneers 
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The Error Analysis of Recurrent Algorithm of Least Squares Estimate in Satellite Geodesy:-++-+--+e-seeere 
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The Improvement upon the Second Order Perturbative Solution of Artificial Earth Satellites--+--++-++++++ 
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Beijing QINGHUA DAXUE XUEBAO (JOURNAL OF QINGHUA UNIVERSITY) in English 
Vol 20 No 4, 1980 pp 112-114 


{Text} 


(The figures io the brackets are the Vol. MO and Page respectively) 
The Estimation identification Approach of Bad Date in Power System Estimation Peri 

Detective Systeme ccm emo Va Beekemg, Xiang Niew-de, Wang Shi-ying (20, 1, 1) 
Dem site —_— Due to Sudden Release 

000 000 600 000 000 000 000 060 060 e090 600 ~wLie Bia- eee, Gong Zhea - ~ying, Wong Lien -sieng (20, it, 17) 
Dynamic Analysis of Seturable-reactor Used in the static Compensator of Reactive 

Power ++ +++ vos woe wee woe wn won woe wee one sie wun one wun one wun wee ene ene nee cne cee an eee eer eneeeroCel Kuse-sem (20, 1, 33) 
The —— Research of Manji Cherecter Generator with 32 = 32 Dot-matris 

ee te ooo Lhang Xin -shong, Bao Ping - gue, Lee Jing- jie (20, 1, 45) 
The Ballistic Errors of an — — ae and its Compensation 

ves eae en wee nen eon cnn en een ers cer eeeeer enone emroronenonon Vom Pu-gieng, Zhow Zheo-ying (20, 1, 61) 
36-multiple of Frequency by « Phese-locked Loop 

~~ Guo Ji-bus, Xu Chong-gui, Zhang Zhe-yu, Zhow Tie-ying (20, 1, 79 


Rationslired Scheme for Dual-frequency Laser Interferometer 
2 one one wee ves cee oe hy He sian, Lie Shi -heng, Tiee De-fang, Ow Zhen-ye (20, \, 79) 


Pulse Subtractor 
Ding Shen-xeo, Zhu He-nian, Guo Ji-hus, Zhang Pei-lin, Song Yu-fu (20, 1, 91) 
Approach of Increasing High-speed Performance of Servomechanical System 
cae wee ne ne He ene ee One tee Hee Hie ene Hee Hee Hee eee ene ene woe ne wee ene one eee Lig Zhi - sheng, He Ke-zhong (20, |, 99) 


Mathematical Model for « 200MW Boiler turbine Unit 
wee wan woe won one ove oon enn ene one cer cer eee corer ees eee oe Research Group of Power Plant Simulation (20, 2, 1) 
The Superposition of the Finite Element Method on the Singulerity Terms ie Determin 
ing the Stress lotensity Feetors 
«-eChian Wei-chang, Xie Zhi-cheng, Gu Qing-lin, Yang Zong-fe Zhow Chun-tian (20, 2 15) 
The Winding Method of Prestressed Wire-winded Frame with Varied Tension 
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A Flow Model and Desiga Method of the Impeller of Forward-swept Blades 
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Aa Analysis of Energy for Soler Eoergy Power Unite of Seetionel Matching Type 
ven ven ene eon eve ene cee een eer err corerrenron crn Sibg Ming-ehan, Ni Zhen wei, Weng Wei-cheng (20, 2, 65) 
Performance of Soler Collector for Power Generation Evaluated by Faergy Parameter 
moreno enone rronrnonrnonnn oN) Zhea-wei, Zhu Ming shen, Wang Wei-eheng (20, 2, 70) 
A Model Equation of the Boltemann Equetion and ite Application to the Plane Cowett's 
Flow Problem re ovo cree er ree erm ornLig Guang jue (20, 2, 01) 
The Precision and Accureey in Measuring the Lattice Cometent of Silicon with X-Ray 
Powder Dilfractometiy en vr cc cere rr remeron Tae Ken O20, 2, 105) 
A New Syathetic Method of Pheayleyclohenene type Liquid Crystalline Compounds and 
Study of Electro-optic Characterietic im ite Minture 
oom Yao Nei-yeo, Wo Coi-lun, Weng Lieng-yu, Cheng Bei-che, Bei Guang mei, 
Li Yu song, Liao Song sheng (20, 3 1) 
Ao Investigation on Thermodynamics of Solvent Extraction of Metals (1) UO,CI, TAP 
Syste vv cvwree ver ove ovr ves coe en ees concer enennoon owed Viegui, Temg Teng, Zhang Lieng- ping (20, 3, 7) 
Observations on the Graphite Morphology ie Cost Iron 
ooo Lig Bei-ehee, Carl KR, Loper, T. Kimere, 4. K. Perk Go, 3, 25) 
A Study of Discrete Supplementary Excitation Control of Synchronous Generators for 
Improving Transient Stability Lie Qu, Me Wei-cin, Oie Queo-hus Yu Sheag-ye (20, 3, 49) 
Theoretical Analysie and Experimental Study of « Variable Speed and Consten: 
Frequency Power System 
vvnves Wang Cheng-au, Cai Yeo-lu, Feng Da-jun, Weng Yie-tao, Su Peng-sheng (20, 3, 53) 
The Sealer Curvature of the Principal Fibre Bundle with « Right translation lnveriant 
Metric and the Unified pugs of Gravitational. “ones Fields 
ve wn wae wun wun won wen wun aun wan ane cen van ven ven een ver sero enmnenenees My VYoug-shi, wa Jie shi (20, 3, 63) 
The igh- -effievent Heat Becbonger with Small enemies Difference Used io the 
Development of Low-temperature Heat Sources 
sos soe sue soe son eee een see coe sss cov ees enceooree Wang Wei-cheng, Zhu Ming-sheo, Ni Zhen-wei (20, 3, 69) 
Determination of Microelements Cobalt, Copper, tron, Lead and Zine ie Nickel Electro- 
lytte Solutions by Flame atomic Absorption Photometry-----Deng Bo, Zhow Xieo-bui (20, 3, 79) 
Method of Testing the ~~ temperature Deformation of Ceramic-shell Moulds 
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A Theoretical Analysie on Langmuir Flow Effects io Ring Lasers -~-~--Jiang Ye-nen (20, 4, 1) 
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influence of the Open-cirewit Voltage of Source on Plasma Are Characteristic 
- Zhao Wen-hus, Zhang Guan-chong, Zhow Li-sing (20, 4, 21) 
Application of « State Observer in Speed Control System 
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Optimisation of « Thermal Regenerator ss «++ 0 ver ovr one ove one ove svmeonovo Shen You-ting (20, 4, 47) 
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AUTHOR: GUO Changlin [6753 1603 7207] 
ORGs Shanghai Inetitute of Ceramics, Chinese Academy of Sciences 


TITLE: "Formation Mechanism and Stereographic Projection Analysis of Growth 
Ridges on the Surface of the Crystal Grown by the Pulling Method" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 325-338 


fEXT OF ENGLISH ABSTRACT: The formation mechanism of the growth ridges on the 
surface of the erystal grown by the pulling method is described. As the orienta- 
tion of erystal growth enables the crystal grown under uniform environment to assume 
certain characteristic shapes (habits) and to present certain exposing planes, the 
#rowth ridges and taces on the surface of the crystal grown by the pulling method 
are naturally the results of the extension of the principal exposing planes under 
certain growing conditions, The crystallographic conditions under which the ridges 
are grown on different parts of the crystal surface are described, The method of 
stereographic projection analysis for deducing the configuration and distribution 
of growing ridges along different pulling directions is also presented. The de- 
duced configurations of growth ridges on a number of crystals, such as SBN, BNN, 
BG, Si, LN, LT, etc., have been compared with those obtained from the actual growth 
of the ridges, and this proves that the method presented is generally applicable 
and satisfactory. 


AUTHOR: ZHANG Fukang [1728 4395 1660] 
ZHANG Zhigang [1728 1807 0474] 


ORG: Both of the Shanghai Institute of Ceramics, Chinese Academy of Sciences 
TITLEs "Ancient Chinese Overglaze Colcrs" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dee 80 pp 339-350 


TEXT OF ENGLISH ABSTRACT: With the help of spectro-chemical analysis and the 
information from the related literature, the authors made a systematic study on 
ancient Chinese overglaze colors. Based on the chemical compositions obtained, it 
was found thats 

(1) The traditional overglaze colors had their origin in ancient Chinese low- 
(emperature colored glazes. These two different types of decoration used the same 
and limited number of coloring elements (i.e., iron, copper, cobalt and manganese) 
to produce a series of brilliant colors, The difference between the low-temperature 
colored glazes and the overglaze colors lies in the fact that the former belongs to 
the binary system PbO-Si109 while the latter belongs to the ternary system PbO-Si0)- 
K50. 

(2) The enamel colors imported during the last years of Emperor Kongxi exerted a 
profound influence on the traditional Chinese overglaze colors, especially the use 
of arsenic which led to the invention of powder colors. 
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[Cont Lnuation of GUISUANYAN XUEBAO No 4, Dec 80 pp 339-350] 


Based on the information from the Literature and the conventional Lechniques still 
being used at Jingdezhen (Chin Teh Chen), the authors have proposed a method of 
preparing the ancient Chinese overglaze colors, 


AUTHOR: WEN Tinglian [3306 1694 8834] 
LI Wenlan [2621 2429 5695] 
LI Shichun [2621 0013 2797] 


ORG: All of Shanghai Institute of Ceramics, Chinese Academy of Sciences 
TITLEs "BN Prepared by Chemical Vapor Deposition" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 351-356 


TEXT OF ENGLISH ABSTRACT: CVD BN ceramics have been prepared by using BC13 and 

NH3 as gaseous raw materials, The effects of temperature, pressure and the ratio 

of the reactant gases are investigated with the CVD apparatus made at the institute, 
[he optimum deposition conditions for the CVD BN are discussed. 


X-ray diffraction and microscopic observation of the CVD BN samples show that the 
polycrystalline CVD BN produced is isotropic and is composed of radial "ball crys- 
tals" formed from fibrous crystallites. The crystal structure of CVD BN has the 
characteristics of a disordered layer. 
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AUTHOR: TENG Qin [3326 3830] 
NI Peiwen [0242 3099 2429] 
ZHANG Yinghua [1728 5391 5478) 


ORGs All of the Shanghai Institute of Ceramics, Chinese Academy of Sciences 


TITLE: "An Investigation on Control of Refractive Index Profiles for Graded 
Optical Fiber in the P90.5-Si02 System" 





SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 357=364 


TEXT OF ENGLISH ABSTRACT: A deposition technique program was initially designed 

to tabricate graded optical fibers in the system P90«-Si0»s with refractive index 

profile of @~™ 2, based on the waveguide structure of alee dispersion as sug- 

gested by D. Gloge. Experiments resulted in the modification of the program, and 
a refractive index profile of @= 1.85 + 0.1 was obtained, Various technological 

parameters affecting the refractive index are discussed. 


AUTHOR: DING Shuxiu [0002 2885 0208] 
ORG: Cement Division, Research Institute of Building Materials 
TITLE: "Oil-Well Expansive Cement Hardened under Hydrothermal Conditions" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 365-375 


TEXT OF ENGLISH ABSTRACT: An oil-well expansive cement containing an appropriate 
mixture of normal oil-well cement, alumina cement, gypsum and bentonite was cured 
under various hydrothermal conditions and the mechanical, expansive and water 
permeability properties thereof were investigated. From phase analysis it has been 
ascertained that the formation of monosulfo-aluminate hydrate was accelerated by 
increasing, the temperature and by prolonging the curing time. The mechanism of 
expansion of the cement was also discussed in the paper. 
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AUTHOR: ZHOU Wenbin [0719 2429 1755] 


ORG: Research Institute of Synthetic Crystals, Ministry of Building Materials 
TITLE: "Synthesis and Properties of Water-Swelling Fluoromicas and Fluoromont - 
morillonoids" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 376-384 


TEXT OF ENGLISH ABSTRACT: The synthesis and properties of water-swelling fluoro- 
micas are described, The (001)-spacing as determined by X-ray photography in- 
creased frum 9.5 A to 14,98 A, which indicates that two water molecular layers have 
been adsorbed, Experiments on the sorption of the positive ions and the selective 
sorption of mixed ions were carried out in an aqueous solution. A simulated test 
and actual test were made under static conditions with low-level and low intermedi- 
ate level radioactive wastes respectively. The results lead to the conclusion that 
the water-swelling fluoromicas have a satisfactory sorption for Cs*, sr@* as well 
as tor neuclides, such as Csl37, 5r89, Rui06, etc., and therefore are good sor- 
bents. 
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TITLEs "The Single Crystal Growth of Lisicon Lithium Zinc Germanate by means of 
the Czochralski Method" 


SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 385-387 


TEXT OF ENGLISH ABSTRACT: The single crystals of the Lisicon lithium zinc 
germanate have been grown by means of the Czochralski method. The influence of 
the composition of the starting material, constitutional supercooling, etc., on 
the crystal quality has been investigated. Transparent single crystals free from 
crevice and cloud with 9~15 mm in diameter and 20 mm in length have been success- 
fully grown under optimum growth conditions. 
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in Chinese No 4, Dec 80 pp 388-396 


TEXT OF ENGLISH ABSTRACT: A review of the current status of the development of 
laser material in China was presented. Emphasis was given to laser glasses, laser 
crystals and nonlinear optical crystals. 


In the early 1960's, laser output was obtained from Nd-doped silicate, borate, 
phosphate, and fluorophosphate glasses. Great efforts have been made to develop 
the technological process for making laser glasses with high optical quality and 
large size. Spectral and luminescent properties of rare earth ions in inorganic 
were investigated, Detailed studies on the energy transfer process of Nast doped 
laser glasses were developed. Nonlinear optical effects based on the intense 
laser interaction with the glass medium were described and analyzed. 


Over 20 kinds of laser crystals have been grown in China since 1961. The laser 
performances of ruby, YAG, NdPP and other crystals with different growth tech- 
niques have been shown. Extensive study on the various defects in laser crystals, 


[Continuation of GUISUANYAN XUEBAO No 4, Dec 80 pp 388-396] 


such as facet, twin, inclusion and dislocation, was carried out in China. Some 
experiments on laser crystal physics were also conducted, 


Up to this date, large crystals of KDP, ADP, LiNbO3, BNN, etc., can be grown. More 
emphasis is laid on the theoretical and technical research for new nonlinear 
crystals. 
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SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dee 80 pp 397-408 


TEXT OF ENGLISH ABSTRACT: This paper presents a survey of the corrosion and 
mechiniem of slag attack on carbon=bearing basic refractories (BOF linings). It 
is d.secuseed in four parte: (a) oxidation of carbon in BOF linings; (b) slag 
penetration into the brick pores and measures of prevention; (c) influence of 
impurity content in refractories and composition of slag on the corrosion of BOF 
linings; (d) dissolution of the basic refractories in slags and use of dolomite 
as part of the flux. Finally, some proposals for further research are suggested, 
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SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIFTY) 
in Chinese No 4, Dec 80 pp 409-413 


TEXT OF ENGLISH ABSTRACT: The crystal habit and the characteristic optical 
properties of barium titanate and the microstructure of barium titanate proceiain 
were invest igated. 


Barium titanate crystal belongs to the orthorhombic system. Its space group i: 
Pmmn. Its erystal habit is relatively simple. Based on the observation, | tv 
three ideal crystal forms are restored. The main simple crystal forr which ap- 
peared contains orthor-prismatic and parallel two planes. Due to fii! being 
emphasized, prismatic crystal will be shown, 


The optical properties of barium titanate crystal were determined by using super 
thin, smooth sections of 18 ym thick, and 618 epoxy resin with an inde» of 


38 

















[Continuation of GUISUANYAN XUEBAO No 4, Dec 80 pp 409-413] 
refraction of 1,5699 was used as the adhesive, 


Barium titanate is transparent and colorless, usually euhedral or semi-euhedral 
with positive high relief and two directions of cleavage, {100{ being perfect and 
{0014 medium, strong birefringence, and the maximum interference color can be 

as high as third-order medium; parallel extinction; sign of elongation either 
positive or negative; biaxial positive, 2V = 42°, V>ry optical orientation: 

Ne has Nye, Nyib. 


The barium titanate porcelain has prismatic magniphyric or granulitic micro- 
structures, 
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SOURCE: Beijing GUISUANYAN XUEBAO [JOURNAL OF THE CHINESE SILICATE SOCIETY] 
in Chinese No 4, Dec 80 pp 414-424 


TEXT OF ENGLISH ABSTRACT: The basic principle of “normalized method" as report ed 
by P. Gazzara and R. Messier is described briefly. A simple and direct calcula- 
tion method has been used in the determination of the phase content of Si3N, by 
using, theoretical intensities. Experimental results showed that the method can 
minimize the etfects of the seriously preferred orientation of alpha silicon 
nitride, The accuracy and reproducibility have been discussed in the article. 

In order to increase the accuracy of the “normalized method," the importance of 
reasonable selection of the diffraction peaks of space distribution is stressed, 
fhe theoretical intensity values of (111) and (220) diffraction peaks for silicon 
have been accurately corrected, 
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in Chinese No 4, Dee 80 pp 425-429 


TEXT OF ENGLISH ABSTRACT: The activity of fuel ash was studied in the light of 
the original composition of the coal, the burning temperature and the physical- 
chemical change during the heating process. The author proposes (hat there exists 
two temper*ture ranges in which the ash exhibits activity--the middle and high 
temperature activity ranges. The key factor of the activity of cinder lies in the 


decomposition, vitrification and melting of the clay minerals, while the other 
minerals exhibit almost no effect. When the burning temperature of coal is below 
1000°C, the activity of the cinder is produced by the amorphous matter result ing 
from the decomposition of the clay minerals. If the essential ingredient of the 
clay minerals is kaolinite, the cinder derives its activity from the metakaolinite, 
When the burning temperature is over 1200°C, the cinder owes its activity to the 
vitrified substance. 
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